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Abstract 
Purpose. The Beery VMI test is a relatively culture independent method to assess visual motor integration 
and identify potential learning disabilities. This study provides a practical, quantitative basis for 
application of the VMI in China. 
Methods. 356 children randomly selected from six kindergarten and elementary schools located in two 
different cities in China. Administration and scoring instructions were adapted directly from the test 
manual. 
Results. VMI performance of Chinese children was significantly higher than that of U.S. children in the 
majority of age categories. Significant differences were also observed for residence, and for gender 
(female performance exceeded males). 
Conclusions. Children of different cultures and educational backgrounds may show performance 
differences on the Beery VMI test. Customized scoring criteria are recommended for application of the 
Beery VMI in China. 
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ABSTRACT 
Purpose. The Beery VMI test is a relatively culture independent method to 
assess visual motor integration and identify potential learning disabilities. 
This study provides a practical, quantitative basis for application of the VMI 
in China. Methods. 356 children randomly selected from six kindergarten 
and elementary schools located in two different cities in China. 
Administration and scoring instructions were adapted directly from the test 
manual. Results. VMI performance of Chinese children was significantly 
higher than that of U.S. children in the majority of age categories. 
Significant differences were also observed for residence, and for gender 
(female performance exceeded males). Conclusions. Children of different 
cultures and educational backgrounds may show performance differences on 
the Beery VMI test. Customized scoring criteria are recommended for 
application of the Beery VMI in China. 
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INTRODUCTION 
Visual motor integration is the ability to coordinate visual perceptual and motor skills. 1 
The Beery1 Developmental Test of Visual-Motor Integration (VMI) is a standardized copy 
forms-type test that is frequently used to assess visual-motor integration.2 The child is 
presented 24 geometric shapes of increasing complexity and is asked to draw an exact 
copy of each in a space provided below each shape. Simultaneous, as well as successive, 
processing skills are necessary to correctly execute the VMI. Adequate fine motor control, 
the ability to integrate sub-skills into a whole, and visual conceptualization skills are 
requisites to reproduce the geometric forms. 3 Studies have shown that sub-normal 
performance on the Berry VMI is predictive of learning disability. Hence the Berry VMI 
is invaluable for identifying potential learning disabilities an early age. 
The Beery VMI utilizes geometric forms and therefore is relatively culture independent, 1 
although cross-cultural factors have been reported yield to differences between U.S. and 
Asian children.4-6 In China there are few effective methods to assess visual motor 
integration skill of children, plus negligible basic research has been published in the areas 
of behavioral optometry and visual perception in China. It is conceivable that the Beery-
VMI may prove to be an appropriate test to identify Chinese children at risk for 
developing learning difficulties, thus allowing for proper intervention at an earlier age. 
While Chinese stroke characters are similar to the geometric symbols used in the VMI, 
they are distinct from the alpha-numeric characters studied by English-speaking children. 
Indeed, Chinese children typically are required to learn and copy simple and complex 
characters at an earlier age (e.g., in pre-school and kindergarten), than their Western 
counterparts. It is not unreasonable to expect that this earlier symbol emphasis in China 
may lead to significant differences in performance on the VMI, as compared to English 
speaking children in the U.S. Ifthis is indeed the case, then normative values established 
for U.S. children may not be directly applicable to Chinese children, as well as to other 
Asian cultures. For example, Saeki reported enhanced performance in Japanese children 
on visual motor tests comparable to the VMI,1 and Liu observed enhanced performance 
on the VMI in young Chinese children.4'8 However, Hsu found no difference between the 
performance of Taiwanese children and U.S. norms.9 These conflicting results point to 
the need for additional research. 
Our intention was to determine whether Chinese children exhibit VMI performance 
comparable to established U.S. norms. VMI performance was assessed in 356 Chinese 
children, spanning two cities and six separate schools. Our results show a relationship 
between VMI performance and age, comparable to that observed in English speaking 
American children. However, significantly higher performance was observed in the 
Chinese children across the majority of age groups. Potential explanations for these 
differences in VMI performance between Chinese and U.S. children are discussed. 
Quantitative correction factors, which allow for analysis of Chinese VMI scores against 
U.S. norms, are presented. This study provides a practical, quantitative basis for 
application of the VMI in China. 
METHODS 
Subjects 
The subjects in this study were 356 children without any history of learning disabilities, 
uncorrected visual or motor deficiency, randomly selected from six kindergarten and 
elementary schools in Shanghai and Ningbo, two cities in east China,_ Ages ranged from 
three to twelve years old. Data of subjects were coded according to age, gender, school of 
origin, city and location. Parental consent was obtained prior to test administration. 
Procedure 
This study received approval from the Institutional Review Board of the Pacific 
University College of Optometry, and parental consent was obtained student participation. 
The Beery VMI test was administrated in standard classrooms under normal room 
illumination according to the test instructions. Subjects were students (ages 3- 12) from 
six public schools in Shanghai and Ningbo. The test administrators were teachers from 
the participating schools and faculty of the Optometry Department, Health Technology 
College, Shanghai Second Medical University, China. All administrators were trained in 
the methodology of the Beery-VMI test. The students were arranged in groups of four to 
ten for each test administrator (at least one administrator was allotted to each group of 
four children age 5 or younger). Participants were allowed as much time as needed to 
complete the Beery-VMI test. To maintain test validity and reliability, administration and 
scoring instructions were adapted directly from the test manual. All test results and data 
were analyzed at Pacific University College of Optometry. 
The VMI test result for each subject was scored by the principal investigator. To verify 
the validity of this approach, three independent samples of VMI data sheets (20% from 
each age group) were scored by three optometrists with expertise and extensive 
experience in VMI scoring. A paired-comparison t-test was used to compare scores from 
the experts to those obtained from the principal investigator. Results are shown in Table 
1, which indicates no difference in principal investigator's scores (mean = 18.45) as 
compared to the experts' scores (mean= 18.43; t=0.32, p>0.35). This analysis indicates 
that the scoring methodology utilized by the principal investigator is a valid 
representation of VMI scoring methodology. 
Table 1: Validation of Principal Investigator's Scoring Methodology 
Mean Principal Investigator VMI Experts 
Mean Score 18.45333 18.42667 
Paired T-Test t = 0.32, p = 0 .37 
RESULTS 
A total of356 children participated in this study. This group included 169 children from 
Shanghai and 187 children from Ningbo. The age and gender distributions are shown in 
Table 2. 
Table 2: Age and Gender Distribution of Chinese Students 
Age Male Female Sum 
3.0-3.11 13 6 19 
4.0-4.11 25 14 39 
5.0- 5.11 38 27 65 
6.0-6.11 7 5 12 
7.0-7.11 15 14 29 
8.0-8.11 32 33 65 
9.0-9.11 21 25 46 
10.0- 10.11 15 19 34 
11.0-11.11 7 13 20 
12.0- 12.11 14 13 27 
Total 187 169 356 
Table 3 shows the mean and standard deviation (SD) of the raw scores for each age group 
of Chinese children. These raw scores were converted to standard scores, based on 
tabular norms from 2,614 United States school-age children, as specified in the Beery-
VMI Administration, Scoring and Teaching Manual (41h Edition, Revi ed; pages 146-
175). The mean and standard deviation of standard scores for Chinese children also are 
shown in Table 3. 
Table 3: Raw and Standard Scores for Chinese Children 
Age Mean Raw Standard Mean Standard Standard Deviation 
(years.months) Score Deviation Score 
3.0-3.11 5.58 2.71 100.74 24.41 
4.0-4.11 9.88 2.99 105.65 14.71 
5.0-5.11 14.16 2.96 111.35 13.40 
6.0-6.11 17.33 2.87 116.08 10.87 
7.0-7.11 20.69 2.88 120.10 14.14 
8.0-8.11 21.22 2.36 114.38 12.67 
9.0-9.11 21.96 2.45 112.15 14.10 
10.0- 10.11 21.15 2.44 102.71 11.51 
11.0- 11.11 22.90 2.45 105.71 11.44 
12.0- 12.11 23.74 2.23 107.19 12.13 
Overall 17.86 2.63 110.20 14.73 
The standard scores in the Berry VMI are standardized relative to a mean value of 100 
(SD = 15), such that the standard score normative mean for each age group is 100, and 
the SD is 15. It is clear from Table 3 that the mean standard scores for Chinese children 
consistently exceed the standardized mean of 100 suggesting that overall performance of 
Chinese children exceeds normative values for the Berry VMI. With the exception of age 
3, the SD is comparable to 15 in each group, suggesting an overall enhancement in 
performance with minimal change in variability. Figure 1 illustrates the mean (±2E) 
standard scores of Chinese children plotted for each age group. 
Figure 1: Standard Score of Berry VMI Test in Chinese Children 
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To explore these findings in greater detail, standard scores for Chinese children in each 
age group were statistically compared to the corresponding mean value for United States 
children (standard score mean=100). Table 4 shows Student's t-test results and 
probability levels for each age group. In most cases, except for two groups (3.0 to 3.11 
and 10.0 to 10.11), the mean standard score for Chinese children is significantly higher 
than the normative mean for U.S. children (Table 4). 
Table 4: 
Comparison of Chinese Children VMI Standard Scores to Mean Performance of United 
States School Children 
Age Mean Student's t-test Probability that Chinese sample 
(years.months) Standard comparison to U.S. mean derived from a population with a 
Score of100 mean of" 1 00" 
(degrees of freedom in (all values< 0.05 are significant) 
parenthesis) 
3.0-3.11 100.74 t = 0.13; (df= 18) p = 0.45 
4.0-4.11 105.65 t = 2.43; (df= 39) p = 0.01 
5.0-5.11 111.35 t = 6.72; (df= 62) p < 0.0001 
6.0-6.11 116.08 t = 5.12; (df= 11) p < 0.0001 
7.0-7.11 120.10 t = 7.66; (df= 28) p < 0.0001 
8.0-8.11 114.38 t = 9.16; (df= 64) p < 0.0001 
9.0-9.11 112.15 t = 5.84; (df= 45) p < 0.0001 
10.0- 10.11 102.71 t = 1.37; (df= 33) p = 0.09 
11.0- 11.11 105.71 t = 2.29; (df= 20) p = 0.02 
12.0- 12.11 107.19 t = 3.08; (df= 26) p = 0.002 
In order to assess the dependency of VMI score on age, the mean expected U.S. raw 
score was determined for each Chinese subject, based on the subject's age (to the nearest 
month) and normative values in the Beery VMI Administration, Scoring and Teaching 
Manual (41h Edition, Revised; pages 146-175). The relationship between these expected 
values (i.e., U.S. VMI) and age was compared to the actual relationship between Chinese 
VMI raw score and age. These results are shown in Figure 2. 
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Figure 2. Comparison ofVMI Raw Score of Chinese and American Children 
For both U.S. and Chinese children, VMI raw score increases linearly with the logarithm 
of age. (Figure 3) However, the function is shifted upward for Chinese children, 
indicating that, on average, Chinese children perform at an enhanced level compared to 
U.S. norms. 
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Figure 3. VMI Raw Score with the Logarithm of Age. 
Although the relationship for Chinese children is based on a much smaller sample (n=356) 
than that describing U.S. norms (n=2,614), it is useful to derive a quantitative expression 
to estimate the Chinese score adjusted for the difference between U.S. and Chinese 
children. The adjusted score then can be used to determine the corresponding standard 
score and percentile score. By setting each linear equation in Figure 3 equal to log AGE, 
and solving for U.S. score, the following equation was derived: 
Adjusted score= 0.956(Chinese VMI raw score)- 1.098 
This equation provides a score, adjusted for the difference between Chinese and U.S. 
children, which can be used to determine whether a specific Chinese raw score is within 
normal limits. For example, assume that a Chinese child, age 7 years and one month, 
achieves a VMI raw score of 13. With no adjustment, a score of 13 indicates a standard 
score of 87 (page 154, VMI Scoring Manual), and a percentile rank of 19 (page 176, VMI 
Scoring Manual), both reduced but within normal limits. However, the adjusted score, 
which is: 0.956(13)- 1.098 = 11.33; indicates a standard score of 77, and ranking in the 
61h percentile. The adjusted score suggests performance well below normal values, and 
an increased risk for a potential learning disability. 
Although the equation above provides a useful guide for determining whether a Chinese 
child's score is within normal limits, an alternative approach, which yields comparable 
results, is an adjustment to the standard score based on the difference between mean 
values for Chinese and U.S. children. The mean standard score for U.S. children is 100, 
regardless of age. The adjustment to Chinese scores is specified as the difference 
between mean Chinese standard score and 100, as shown in Table 5. Thus, the definitive 
evaluation of Chinese VMI skills could be based on the adjusted standard score, a useful 
rule of thumb for the clinician in China. 
Table 5: 
Adjustment of Chinese Children VMI Standard Scores 
Mean Chinese Standard The adjusted score is the standard score 
Age Score ( S) (from VMI tabular values*) minus the value 
shown below for each year group. 
3.0-3.11 s = 100.74 No correction; adjusted= standard. 
4.0-4.11 s = 105.65 Adjusted = Standard - 5 
5.0-5.11 S=111.35 Adjusted = Standard - 11 
6.0-6.11 s =116.08 Adjusted = Standard - 16 
7.0-7.11 s =120.10 Adjusted = Standard - 20 
8.0-8.11 s = 114.38 Adjusted = Standard - 14 
9.0-9.11 S=112.15 Adjusted= Standard- 12 
10.0- 10.11 s = 102.71 No correction; adjusted= standard. 
11.0- 11.11 s = 105.71 Adjusted = Standard - 5 
12.0-12.11 s = 107.19 Adjusted= Standard- 7 
. . lh . . 
*VMI Admmtstratlon, Scormg and Teachmg Manual (4 Edttlon, Revtsed, pages 146-175) 
The results of this study also revealed differences in VMI scores across residence (t=4.43, 
df=354, p < 0.01; Figure 4) and gender (t=4.42, df=354, p <0.01, Figure 5). Mean values 
(±2SE; across all ages) are shown plotted as a function of city in Figure 4, and as function 
gender in Figure 5. 
Figure 4: Chinese VMI and Residence 
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DISCUSSION 
The Beery VMI Administration, Scoring and Teaching Manual (4th Edition, Revised; 
pages 122) states, "At early ages, Chinese children have performed somewhat better than 
U.S. children, but the norms were very similar from age 9 to17." However, we found 
statistically significant differences between Chinese and U.S. children in the majority of 
age categories. In a total of 356 Chinese students, the mean standard score across all ages 
was 110.20 (SD 14.73), indicating that children from different cultures and educational 
backgrounds may show perfonnance differences on the Beery VMI test. Similar results 
have been reported by Liu (1972),4 and by Mao (1995) as reported by Hsu.9 Three 
speculative hypotheses have been proposed to explain this difference: genetic influence, 
right hemispheric superiority of Chinese children and cultural factors, such as early use of 
chop sticks. 9 Sakei' s study suggests that cultural practice may have more impact on eye-
hand coordination scores than genetic factors. 7In China, many children are highly 
motivated by teachers and parents to learn to write Chinese characters at an early age, 
which likely influences their performance on the VMI. Indeed, a significant relationship 
has been demonstrated between child performance on the VMI and the ability to copy 
letters legibly. 10' 11 ' 12 It also is important to note that an increasing number of Chinese 
kindergartens, as well as early childhood classes emphasize handwriting lessons in the 
curriculum. Typically, Chinese children in elementary school participate in 30-60 
minutes of handwriting lessons daily. This early intensive handwriting training could 
conceivably contribute to superior performance on the Beery VMI. Or put another way, 
visual-motor development and early childhood "penmanship practice" may be 
bidirectional, where either can have an effect on the other. Furthermore, the relative 
enhancement in VMI performance in Chinese children observed in this study may relate 
to the nature of Chinese characters, which include detailed geometric shapes requiring 
fairly precise drawing skills. This seems consistent with our finding that Chinese female 
children show better VMI performance than males at early ages, since Goetz (1980) 
reported that motor skills of females develop more rapidly than those ofmales. 13 Aylward 
& Schmidt (1986) also found gender difference in VMI test. 12These findings, coupled 
with differences related to geographic locale, suggest that early childhood experience, 
culture, gender, and social-economic factors contribute to VMI performance. 
It could theoretically be argued that the Beery VMI performance differences between 
Shanghai and Ningbo as a result of mean IQ differences. However, Aylward & Schmidt 
found only a modest correlation between the VMI and IQ (r = 0.40). 14 It is more likely 
due to factors such as socio-economic status, parental motivation, teacher skills, etc. To 
help answer these questions, we recommend a future study, which should investigate the 
effect of social economic status and early educational experience on VMI performance. 
Although the Beery VMI manual states there is no difference between group and 
individual administration, it is possible that our method of administration affected the 
results. Even though younger children were tested in smaller groups, it was difficult for 
the administrators to monitor each child continuously; the result being that some subjects 
probably did not attend to the test optimally. This trend was more prevalent among males, 
which may have contributed to the gender specific performance differences observed 
herein. In addition to this, review of the raw data sheets for younger subjects (ages 3.0 -
4.11 ), indicated that some subjects performed the tasks out of proper sequence, which 
initially were not included in the scoring. Secondly, although erasures are not permitted 
on the VMI, several cases were observed for ages 10.0-10.11; those items were scored as 
incorrect responses. Interestingly, if erasures are counted, then the difference between 
Chinese scores and US norms at age 10, originally non-significant (p=0.09), is in fact 
significant (p=0.017), consistent with our finding for most other age groups._Finally, the 
number and gender distribution of subjects was not the same within each age group, and 
sample sizes were much smaller than those used to determine U.S. normative values, 
making definitive generalizations from these limited data somewhat problematic. 
Despite these limitations, the results reported provide initial, basic data for Chinese 
children in the age range 3-12 years, encompassing six different schools in two separate 
residential locations. 
It is noteworthy that the 4th edition Beery VMI manual was used for scoring subjects in 
this study, whereas similar past investigations have use either the 3rd edition, or even 
earlier versions of the scoring protocol. This might account for some of the differences 
between this study and previous studies 
CONCLUSION 
This study uncovered differences between Chinese and U.S. children in performance on 
the Beery VMI test. Differences related to gender and place of residence were observed 
within the Chinese population sampled. The equations and tabular guidelines derived 
from this study allow the practitioner in China, to administer the Beery VMI, and apply a 
correction factor to raw scores, such that these scores can be more closely compared to 
published U.S. normative data. This study, as well as Saeki's study in Japanese children 
(1985)/ underscores the need to use customized scoring criteria for the Beery VMI Test 
with children in China. Further investigation with a larger and more diverse sample of 
Chinese and Asian children will be necessary to confirm and perhaps refine the 
normative values suggested by the data in this study 
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